Receptor binding and internalization of mouse interleukin-2 derivatives that are partial agonists.
Mouse interleukin-2 (mIL-2) mutant proteins with subunit-specific receptor binding defects have been previously described. Some of these mutant proteins are unable to trigger a maximum proliferative response of T cells. In this study, mIL-2 and mIL-2 mutant proteins were labeled with 32P, and their association and dissociation kinetics with the high affinity IL-2 receptor (IL-2R) were investigated. A mIL-2 mutant protein with a partial defect in binding to the low affinity component of IL-2R had a slower on-rate than mIL-2. On the other hand, a mIL-2 antagonist with a binding defect to the intermediate affinity component of IL-2R had a normal on-rate, whereas its off-rate at 37 degrees C was faster than mIL-2. This fast off-rate at physiological temperature interfered with mIL-2 internalization. When three mIL-2 partial agonists, each inducing a different maximal response, were examined, no difference was found between their dissociation rates or their internalization properties. The significance of these findings for the function of each receptor subunit in the IL-2R complex, as well as for the mechanism of activation of the receptor, is discussed.